Role of MAPK in mechanical force-induced up-regulation of type I collagen and osteopontin in human gingival fibroblasts.
In addition to periodontal ligament, the gingival plays an important role in alveolar bone remodeling induced by physiological and mechanical stimuli. However, there are few reports showing the cellular responses of human gingival fibroblasts (HGF) to a mechanical force. This study examined the effects of centrifugal force on the proliferation of the bone tissue components, such as type I collagen (COL I), osteopontin (OPN), and osteonectin (ONN) in the HGF. The roles of extracellular signal-regulated kinase (ERK), c-Jun-N-terminal kinase (JNK), and p-38 kinase were also investigated. Centrifugal force induced cell cycle arrest in the G(1) phase without any cytotoxic effects and increased the levels of COL I and OPN expression in the cells but had no effect on ONN. The force-induced up-regulation of COL I was found to be mediated by both the ERK-c-Fos-COL I and JNK-c-Jun-COL I pathways, while that of OPN was mediated only by the ERK-mediated pathway. Our present findings suggest that centrifugal force up-regulates COL I and OPN expression in HGF, where both ERK and JNK play indispensable roles.